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Biological observations and first stranding record of Mesoplodon
peruvianus from the central Pacific coast of Oaxaca, Mexico
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The knowledge of Mesoplodon peruvianus species about its distribution and ecology is limited, because the range of the species is un-
known. Mainly due to their inconspicuous behaviour. A survey was conducted from November 2014 to January 2015 along a near 80 km
long transect in the central coast of Oaxaca. Additionally, based on an stranded individual at Zicatela beach, we measured it and performed a
necropsy to report the probable cause of stranding. Two individuals of M. peruvianus species were observed on December 5,2014 at about 9.3
km from the coast at 12:45 local time. The identification was clearly positive because of the black and white large individual, with an estimated
size of 4 m. This is the first record of M. peruvianus in the area. On March second 2016, a carcass of a male of M. peruvianus was found stranded
at Zicatela beach; was classified as scale 2 stranded individual (freshly dead). Our main pathological findings were related with the respiratory
and the digestive systems. The thoracic cavity arose out of air suggesting a pneumothorax; lungs were collapsed and to the touch showed
a consistency of atelectasis. In total, 18 marine mammal species have been recorded for the state of Oaxaca, this study adds a new record,
confirming the presence of M. peruvianus and its distribution in the region. The collapsed lungs of the stranded individual, probably resulted
from an apnea state, were related with dysbarism. In Mexico no exist the practice of necropsies in wild marine mammals, therefore, our work
contributes to gather relevant information on the health of marine mammals and the threats they face.

El conocimiento acerca de la distribucion y ecologia de Mesoplodon peruvianus es limitada debido a que su comportamiento enigmatico
limita el conocimiento acerca de su ambito hogarefio. Se realizaron muestreos en transectos lineales paralelos a la costa de Oaxaca de noviem-
bre de 2014 a enero de 2015 con el fin de obtener registros de mamiferos marinos. Adicionalmente, con base en un ejemplar varado en la playa
Zicatela en 2016, realizamos su medicion y necropsia para indagar las posibles causas del varamiento. Dos individuos de M. peruvianus fueron
avistados el 5 de diciembre de 2014 a 9.3 km de la costa alrededor de las 12:45 horas del dia. La identificacion se realizé por la tipica coloracidén
y se le estimé una longitud de 4 m. Estos avistamientos son el primer registro de M. peruvianus en la zona, contribuyendo al conocimiento de
la especie. El 2 de marzo de 2016, se encontro el cadaver de un ejemplar macho de M. peruvianus varado en la playa Zicatela. Se le clasifico
en la escala 2 (recién muerto). Nuestros principales hallazgos patoldgicos se relacionaron con el sistema respiratorio y el digestivo. La cavidad
toracica present6 evidencia de aire sugiriendo un pneumotorax y los pulmones estuvieron colapsados y al tacto presentaron una consistencia
elastica atribuida a una posible atelectasia. En total, 18 especies de mamiferos marinos han sido registrados para el estado de Oaxaca y nuestro
trabajo adiciona un nuevo registro con distribucién en esta region y confirma la presencia de M. peruvianus. Respecto al ejemplar varado, los
pulmones colapsados encontrados en el cadaver, probablemente sean resultado de una condicién de apnea, relacionada con disbarismo. En
México, no existe la practica de las necropsias en animales de vida silvestre, por tanto, nuestro trabajo contribuye a reunir informacion acerca
del conocimiento de la salud de los mamiferos marinos y sus amenazas.
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tuna purse seiners during their fishing activities (Pitman et
al. 1988) or by stranding records (V. gr. M. bowdoini McLeod

Introduction
The Ziphiidae family is one of the most wide-ranging

families of cetaceans, occurring from the ice edge at both
poles, to the equator in all the world’s oceans (McLeod et
al. 2006). However, knowledge of individual species range
varies greatly, in some cases the species range is fairly well
known (V. gr. Mesoplodon bidens, McLeod 2000) and some
species are regularly sighted at sea (V. gr. Ziphius cavirostris,
McLeod et al. 2006), while other species are almost com-
pletely unknown (V. gr. M. traversii van Helden et al. 2002;
M. peruvianus MclLeod et al. 2006). There is a number of
reasons for this knowledge variation. First, in some species
there are many distribution records obtained by trained
observers during marine mammal survey cruises and by

et al. 2006; Ziphius cavirostris Gallo-Reynoso and Hoyos-
Padilla 2015), for other species their range is unknown due
to their unknown behaviour (McLeod et al. 2006).

The pygmy beaked whale (Mesoplodon peruvianus) is
one of the 14 Mesoplodon species that are present in the
North Pacific Ocean (Leatherwood et al. 1982; Mead 1989;
Dalebout et al. 2008), the specie was described by Reyes
et al. (1991) based in the cranial characteristics, and those
characteristics related to teeth (Reyes et al. 1991). Due the
lack of intact specimens (only two reported then) external
appearance, in terms of coloration, was limited to deep
grey (biggest individual) or brown (from a calf), both with a
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grey belly (Reyes etal. 1991). Because of this relatively small
body size (up to 3.7 m according with Reyes et al. 1991) the
species has been known as the pigmy beaked whale.

Ayear later of the species first description, M. peruvianus
was sighted in the North Pacific, at Bahia de La Paz, Mexico
(Urban-Ramirez and Aurioles-Gamboa 1992). These authors
showed two important points: 1) M. peruvianus might be
distributed from Peru, to Northern Mexico, possibly includ-
ing all the Eastern Tropical Pacific, and 2) at that time, both
Mesoplodon sp. A. and M. peruvianus were considered as
two possibly species, however, this assumption contin-
ued for several years with some literature and field guides
including both as separate species (Carwardine 1995; Jef-
ferson and Leatherwood 1995; Ceballos et al. 2005).

Later, from two pigmy beaked whales stranded in La
Paz, Mexico, it was possible to determine sexual dimor-
phism based in the shape and size of teeth (Aurioles-Gam-
boa and Urban-Ramirez 1993), according with the degree
of development of teeth (Moore 1968). Later, based on 24
individuals of M. sp. A., photographed from up to 13 differ-
ent sightings, important morphometric data was obtained
in order to determine that this species and M. peruvianus
share some key characteristics: short-beaked forms, tooth
placed in similar position, and the same oceanic range (Pit-
man and Lynn 2001). These authors analysed the differ-
ences and similarities from Mesoplodon sp. A., M. peruvia-
nus and the relatively new species M. bahamondi (Reyes et

According with some literature and unpublished docu-
ments, distribution of pigmy beaked whale in Mexico was
restricted mainly to the southern Gulf of California, and no
individuals reported to the coast off south-western Mexico,
including Oaxacan waters. From later sightings, distribu-
tion range of M. peruvianus has increased including waters
from the central coast of Chile (Sanino et al. 2007).

Recently, a new marine mammal stranding network has
started their activities in the coasts of Oaxaca, composed by
volunteers of academic institution, state and federal wildlife
services agencies, fishermen groups, lifeguards and other
individuals who respond to or provide professional advice
on handling stranding events. Ministry of Environment
and Natural Resources (SEMARNAT) and Federal Attorney
for Environment Protection (PROFEPA) from Oaxaca state
coordinate these activities. Each stranding event is han-
dled on a case-by-case basis between areas depending of
available resources, personnel and logistics (Norman et al.
2004). This network will gather and compile information
related to cetacean and other marine mammal strandings,
their distribution, mortality and seasonal occurrences (e. g.
Villegas et al. 2015, Herndndez-Guillen 2016, Villegas-Zurita
etal. 2016).

Cetacean species richness in Oaxaca includes 14 spe-
cies (Meraz and Sanchez-Diaz 2001; Meraz 2003; Meraz and
Becerril-Morales 2004; Lira-Torres 2007; Meraz 2007; Meraz
and Sanchez-Diaz 2008; Bastida-Zavala et al. 2013; Castille-

al. 1995), proposing that Mesoplodon sp. A. was “in fact” M.
peruvianus (Pitman and Lynn 2001) despite the differences
reported on size and colour patterns.
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Figure 1. Location of Mesoplodon peruvianus sightings (asterisk) in the wild and
male stranded (asterisk) in the Pacific coast of Mexico. Shaded area corresponds to the
Mexican Estate of Oaxaca. Detailed study area shows in circles were marine mammals
were sighted.
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jos-Moguel and Villegas-Zurita 2013; Villegas-Zurita 2015),
of these Stenella attenuata, S. longirostris, Tursiops truncatus

and Megaptera novaeangliae are the most common, being
S. attenuata the most abundant (Meraz and Sanchez-Diaz
2008). To date no reports of any Mesoplodon species occur-
ring at Oaxaca’s coasts has been published. However, the
Eastern Tropical Pacific Ocean has been surveyed exhaus-
tively in the search of marine mammals, with most of the
sightings of M. peruvianus were made in the tropical Pacific
coast of Mexico, along the tropical and subtropical waters
(Pitman et al. 1987), with some reports from Central Amer-
ica (Rodriguez-Fonseca 2001; McLeod et al. 2006), showing
that this area is very important for beaked whales distribu-
tion, but there is no information about their range in the
central Pacific coast of Oaxaca.

Beaked whales are widely distributed in offshore waters
of all the world’s oceans except the highest latitudes of
the Artic. They are rarely seen at sea due to their unknown
behavior, long dive capacity, and low abundances (Reeves
et al. 2002). Most information on this species biology
has come from stranded animals, and several species are
known from only a handful of specimens. The aim of this
paper is to increase the knowledge on M. peruvianus in the
wild and on the cause of death of a pygmy beaked whale at
Playa Zicatela, in the central Pacific coast of Oaxaca, Mexico.

Material and methods
Study area. The Pacific central coast of Oaxaca is located
between two oceanographic regions: the Mexican region



that includes from Cabo San Lucas (Baja California Sur), up
to the limit with Tehuantepec Isthmus. Is characterized
by weak and variable winds that have a direction towards
the Southeast in summer, to the Northwest in winter. The
centroamerican region that comprise from the Isthmus of
Tehuantepec to Panama, its main feature being the influ-
ence of both the Pacific and the Atlantic winds (Meraz and
Sénchez-Diaz 2008).

The pattern of oceanographic movement in the area
is determined by the California current, it is cold with low
salinities and high dissolved oxygen content during winter,
and nor-ecuatorial current is warm with high salinity and
low dissolved oxygen content during summer (Pacheco-
Sandoval 1991). Under normal conditions the area pres-
ents a temperature that varies from 25 to 30 °Ciin the first 30
m of the water column, found South of the 33 °C isotherm
during most of the year (Vazquez-Gutiérrez et al. 1998). The
thermocline is shallow, permanent, with a mixed layer at 20
m depth (Pacheco-Sandoval 1991).

Biological observation. Surveys to record marine mam-
mals and seabirds was conducted from November 2014 to
January 2015 (between 8:00 and 13:00, local time) along a
ca. 80 km transect in the central coast of Oaxaca, Mexico,
from small outboard boat, navigating at low speed (10
to 30 km/h). Transect line represented a trip from Puerto
Angel to Escobilla (a large sand beach), parallel to the coast
at about 300 to 500 m, the return trip to Puerto Angel was
done at about 10 km from the coast (Figure 1a) following
the methodology to detect and register marine mammals
of Meraz and Sanchez-Diaz (2008).

When an individual was sighted, it was registered using
stabilized binoculars in order to get the species identifica-
tion and number of individuals. The position of the sight-
ing was obtained with a GPS. Sea surface temperature at 5
m depth, was obtained by manual CTD.

Stranding event. Based on the stranded individual at
Zicatela beach near Puerto Escondido (Figure 2), Oaxaca on
March 2, 2016, we made the necropsy once the individual
was transported to the laboratory of Colecciones Biologi-
cas at Universidad del Mar.

The carcass condition was determined following the
scale proposed by Rowles et al. 2001, and specific measure-
ments was taken based on Nagorsen and Peterson (1980).
The species and sex was determined based on external
morphology using the expertise of the examiner and vari-
ous marine mammals guides (Carwardine 1995; Jefferson
and Leatherwood 1995). Then, to facilitate the post mor-
tem examination, the animal was positioned in lateral
recumbency, pathological examination was conducted
according to standard protocol described by Roe (2010)
and by Raverty et al. (2014). The procedure included the
examination of the carcass for external lesions indicative of
possible trauma.

An incision was made from the caudal limit of the anus,
along the dorsolateral surface of the abdominal and tho-
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racic cavities, ending at the level of the rostral limit with the
mandibular ramus. Dissection of abdominal musculature
was realized for exposure of the abdominal viscera (Row-
les et al. 2001). Then, due to a cosmetic post mortem was
requested, the ribs were detached at the costosternal junc-
tion to remove the thoracic wall (Raverty et al. 2014).

A systematic review of the digestive, respiratory and
reproductive systems were made to evaluated macroscopic
lesions. The stomach content was collected for later inspec-
tion related to pathological and parasitological examina-
tions (Rowles et al. 2001).

For safety of the individuals involved in the post mor-
tem examination related to the risk of human exposure to
potential zoonotic pathogens, we use facemask and gloves.
We made two teams to facilitate the collect of morphomet-
ric, collection of tissue and data entry (Rowles et al. 2001).

Results

Biological observations. Marine mammals were observed in
ten points (Figure 1), corresponding to 36 individuals of S.
attenuata. However, in one of these points (15° 34’ 30.28"
N, -96° 31'50.33”W) two individuals of M. peruvianus were
observed on December 5, 2014 at about 9.3 km from the
coast at 12:45 local time. Both individuals swam beneath
the boat and their identification was positive because both
were the black and white-cream large individuals, with esti-
mated sizes of about 4 m. During the observation, sea sur-
face temperature was 27.2 °C, the sea calm and clear sky.
Near the observation point was small boat fishing with a
surface net, and seven individuals of S. attenuata were
observed in the surroundings.

Firststranding record. Based on the length of the stranded
individual of 3.49 m, and their particular skull characteris-
tics such as size and shape, tooth position, and synvertex
configuration, and reproductive structure, among others,
we determined it to be a male of M. peruvianus.

The carcass was classified as scale 2 (freshly dead) and
during the external examination had several lesions con-
sistent with haematomas in the head region and in part of
lateral body, bruising discoloration, and presence of bloody
fluid flowing through the oral cavity and in the blowhole.
Respect to the haematomas of the body, it was a single
lesion and occupied a large body surface as the time passed.

During the internal examination, there were no evident
anomalies, such as internal lacerations, broken bones, rup-
tured viscera, ulcers or damaged blood vessels. However,
our main pathological findings were related to respiratory
and digestive systems. The thoracic cavity presented no
air suggesting a pneumothorax, the lungs were collapsed
and to the touch suggested a consistency with atelecta-
sis. On the trachea and lungs, there was a certain bubbling
produced by the surfactant that lubricates and prevents
alveolar collapse while diving. There were no lesions on the
pleura or alveoli, or foreign bodies present.

The cardiac muscle was normal in appearance and size,
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Figure 2. Mesoplodon peruvianus male stranded at Zicatela beach, Oaxaca, Mexico.
March 2, 2016 (Photo Jesus Garcia-Grajales).

no blood leaking on the surrounding vessels or the coe-
loms that covers it. The liver, presented no gross altera-
tions, parasites or cists. The kidneys were observed normal
in size, multilobed, no apparent haemorrhages, parasites,
kidney stones or any signs of malformations. In the stom-
achs, ulcers, bruises or lacerations were not found, they
were filled with abundant remnants of squids and shrimps
exoskeletons.

Discussion

The marine mammals knowledge of the coasts of Oaxaca
has increased in recent years with recent records based on
occasional sightings (Meraz 2003), strandings (Meraz and
Becerril-Morales 2004; Meraz 2007; Lira-Torres 2007; Ville-
gas-Zurita 2015; Villegas-Zurita et al. 2015; 2016) and marine
mammal surveys from the coast (Meraz and Sanchez-Diaz
2008). In total, 18 species have been recorded for the state
of Oaxaca (Bastida-Zavala et al. 2013; Hernandez-Guillen
2016) and our work add a new species with the confirma-
tion of the presence of Mesoplodon peruvianus.

Although only two sightings on the wild are presented
here, previously in the marine surveys realized during a
period of over five years and the detailed report of marine
mammals compiled from the central coast of Oaxaca
(Meraz and Sanchez-Diaz 2008; Hernandez-Guillen 2016).
The presence of M. peruvianus had not been verified. Pit-
man et al. (1987) describes the behaviour of this species like
other members of the genus, where its behaviour reper-
toire, at least when it is at the surface, appears to be limited
and stereotyped. It is usually seen rolling over slowly at the
surface or traveling at a moderate pace and in fairly tight
groups when more than one animal is present.

Several authors have considered the limitations and
possibilities of strandings information (e. g, Klinowska
1985). For instance, the proportion of species in the strand-
ing record reflect the relative abundance of live animals of
the species in the respective region and therefore, it may
also reflect nothing more than a general region of occur-
rence and may not be related to a specific habitat prefer-
ence (Norman et al. 2004), as it was the case with M. peru-
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vianus recorded in this work.

Another limitations of strandings are related with the
physical oceanographic features that brought the carcass
to shore. Surface currents and wind determine when and
where an animal strands (Rice 1998). However, in this par-
ticular case the individual was found alive on the beach.
Other environmental factors might influence carcass dis-
tribution: water temperature affecting decomposition rate,
degree of buoyancy (e. g., some cetaceans might sink soon
after death while other float) and biodegradation/scaveng-
ing of the carcass before it reaches the shore (Rice 1998).

The collapsed lungs found in the carcass, probably
resulted from an apnea state, and were related with dys-
barism (Binyy and Shockley 2014). This is a condition that
occurs when there is a change in the surrounding pressure
during a prolonged diving or moving to places of different
altitudes and occur when pressure increases or decreases
and includes conditions such as decompression sickness,
barotraumas, nitrogen narcosis, high pressure nervous sys-
tem and atrial gas embolism (Binyy and Shockley 2014).

Specific protocols for examinations and necropsies dif-
fer from examiner to examiner depending on the nature of
the investigative inquiry, the experience of the examiner(s),
the ultimate analysis envisioned for the samples collected,
and the sizes or species involved (Norman et al. 2004). How-
ever, in Mexico no exist the practice of necropsies in wild
animal, except the stranding record of Ziphius cavirostris at
isla Guadalupe, Mexico (Gallo-Reynoso and Hoyos-Padilla
2015). The necropsy protocols will provide guidelines for
more comprehensive necropsies and diseases (Waltzek et
al. 2012) and will contribute to gathering important knowl-
edge about the health of marine mammals and the threats
they face.
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